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(54) Title: FLAME-RETARDANT RESIN COMPOSITION 
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= (57) Abstract: A flame-retardant resin composition which comprises 100 parts l>y weight of a base resin (A), 10 to 300 parts by 
^= weight of a flame retardant (B), and 1 to 200 parts by weight of an inorganic filler (C) (glass fibers and/or glass flakes). The flame 

retaidant (B) comprises a polyphenylene oxide resin and/or polyphenylene sulfide resin (81), a phosphoric ester (B2), and a nitroge- 
ns nous cyclic compound (B3) (e.g., a polyphosphoric acid salt of an aminated triazine compound). The inorganic filler (C) has been 

treated with a surface-treating agent or binder comprising a novolak epoxy resin. This resin composition is inhibited from dripping 
^= and is useful for obtaining a highly flame-retardant molding. 
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P 

(1) f::^t^T, r'-r" T5^$n<57 U LTtt. 7 
xx;i/, ::h7 5';i/S/j:<i:©C6-2o 7 U-;US7!»<^tf en, T'J-JU 

xi/>S, tfX7xy-;i/^s (e;^7xy-;i/A^S, if>^7x 
y-;uD3^s, e;^7xy-;i.AD^») 7^c<i:*<#frf en-B. p« 

20 1 £A±cD!g|S:$^U, lif S L< « 1 ~ 1 0 0 ODSit, #HJ?*U< 
« 1 - 3 0 

±IB^ (1) xm-^n^^-^mtbxit. L/y;Uvy- 

;i'5j^X7x - hm y (v7x-;i'4^X7x - h). 

25 X (>?=^r5/«J Jl/>1^X7x- h) ^iCii:]. A-f K D y >4x X 7 x - h 
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18 



;u4^X7x - h) \iy jl J -)Ut^xy x. - hm l\fy x. y - 

X (>'7x-;l/Jtx7.7x- h), ify xy -)V\i7s (i^^ 

5 Ji^X7x- h), tf7xy-;ue;^ (>'+v'j;U5l^;^7x- h) i^i^], 
tf>^7x>'-;uj^;^7x-h^ [e;^7xy-;i/- A h*;; ('>*7x 
-;U7i>;^7x - h), e;^7xy-;u- A tfx (v?^ Ui^;U7}xX7x 

(2) T^$ns;^ig#<fl:$:WT'5#u v-;&t^tf e,n§. 



Ji/S, «Nptc7xx;i/S) Rt;«ift7U-;ua (7>iI/=i^;1/E^7'J- 
*<#^f ^ns. 

u >g?xx-r;i'^{i«, 'J >^x7.x;^(Dg|5^!^ii<&W■r 
^■t^l^ 'J >^x;^x;n^ [^JA^^, 3jN;^7 7if> im^ikXJ^/y. 
20 «^tfe7xy + >'7h;^7 7-if>, ^flfi7xy-;u^ (a^Kd^i/ 

-^P^; tf 7x>'-;u, f;^7x>'-;u^ (tf>;7xy-;i/A;:ti*)) 
7tct*TgH4$nfc7 u-;u:^-=^>^>J^;^7 7if> (7xy^->7}^;:^7 



0 

5 " 6 



0 




(2) 
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-yTMyUE) ItE). U >B6x;^x;i/7 5 K (#1^2002-22 
6 5 4 7 -^^$6, #^ 2001-35468 4-t^^$g. #M 2 0 0 
0 - 3 2 7 8 3 4^^$S. #132001-13982 Zn'ikU. # 

M2000-15427 m^jkn. mm^ 10-17598 5^1^ 

5 $S, #W5|Z8 - 5 9 8 8 8#d;^$B, #B8Ha6 3 - 2 3 5 3^^$g. 
^PasaS 4-1971 9^^^l3iJa){b^tl?S:i') ^ai'] ^^ii't)-^ 

;^x;u7 5 HT&^^tf e>n^. ;i © ct u >g?x;^x;u7 5 k «»: l 

10 T«, «?IJ^«, N- <>'7 U-JU:^^>'3J^X7^ x;U) gm7;U + 

tf^7>^>. N, N' -tf;^ h;K;i/:^-^>^3t;X7^ x;u) 
tf^7v'>, N. N' -tr;^ (>'=^'>'j;p^=^^>'>i^;^7^ x;i.) tr 

15 7^x;U) tf^^>'>?^j:<t*] ; e;3^73>3lT- + [ (v7U-;U 

:t+'>>J^X7^ x;i.) 757 3 gife^§;K<b^i^^ \.mx\t. i. 
3-xtti. 4-ii;^ [ (>?7xy =^'>7l>;^7^ x;u) 757] 

>-fef>. 1. 3-XHl. 4-tfX [ (S^ h;U-r;i/:t=^2^sl^X7.f 
x;p) 75/] '^>if>, 1. 3-Xfil, 4-t*;^ [ (v^+vU 
20 ;i'^ + $/7tN;3;7^ x;i/) 75y]'<>-fcr>, i. 3-xtti. 4- 

[ h U ;<^;U7xx;U:t4^>'7^:X7'f x;U) 75/] 

^>if>, 1. 3-Xfil. 4- t*;^ [ (>^7x/ + S^*:X7^ X 
JU) 75/^5^;U] ^>-t?>, 1, 3-X«l, A-\f.7s [ (v^h 
JU:t^S^Jh;^7^ x;i/) 75 / /5^;u] ^>-fe*>, l. 3-X 
25 ttl. 4-ex [ (i:^^^$/UJU^4^'>Jj^X7^x;U) 75y;?^^;u] 
'^>-e>, 1, 3-3^«i. 4 - If ;^ [ (v^- h 'J p^^-'i'^xx;!/ 
:^-4^>'J^^;^7^ x;u) 75//9^;l/] ^>1f >;^J:<i:'] ; N- 

\t. N. N' -t:;^ (4^:t^>5"^>v^=^^5^Jt^;^7^x;U) 
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7.y^=L)i) 75/] mm^mmit^^m impnt. i. 

^>if>. 1. 3-X\tl. 4-t'X [ (^^:t^>5^^>x:^+>> 

5 t^xy y( =.)\^) 7 ^ / ^>i^>U^] ;N-(I|*^7'J- 

1, 3-X«l, 4-t:7. [ (t*7x-l/>-2. 2' - 
^ + 75y;*5'>il'] tf^ ^ i:; >;5:i*] : 

10 "rhy^X [ (^^7 U - U>>':t4^i>iJ^X 7 ^ 757] S 

2 ->':r=^v'J^;^7>r 75/] ^>ii>, 1, 3 
4-tf;^ [ (lf7x-U>-2. 2' ->^:t^'>/I^;^ 7 
75yp^5^;U] '<>-br>/j:£} , 3. 9-tfX (N-g^ 
15 75 /) - 2. 4, 8. 1 0 -x H 7^^tf- 3 , 9->'7}nX77 
7.tfD [5. 5] -■7>x;^>-3. 9 [mpHt. 

N-mmrs. >'7;u+;u75 /s (vx5^;u7 5/»i^j:^) , 

^4^75/S (fcf'^'Ji^/S, tf^3'J/«, i?/ 

^}i^7i^^j ymua) . 7U-;i'75/s (7x-;p75/s?^ 

20 a) . 7;U+;U7 'J~;i'7 5 /S (pC5^;U7xr:;i/7 5/S;ij:£) 

T^fcifTab^x tf DM^^u >i?xxf-;i'75 H] r^a-fyi^^ti^o z. 

©<]: pJ'cC 'J >®?xx-r>'U7 5 Ktt. SSp^^ r ij >^x;^ x;i/7 5 K 
J^tiM^PJS P v'U-X (««JA«, SP-601, SP-670, S 
P-703, SP-72 0 ;&:<!:) j [mmitf&X^ (W) U] tL 
25 TA¥T#€). 
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(B 3) ^m^^mm'^it^^ 

15 h U 7 l/-;Kk^tl<J: LT«, 1, 2. 3 - h U 7 (1 
H-1. 2. 3 - h U 7^/~;U^ : 2 H- 1 . 2. 3-h'J7y~ 
1. 2. 4-h^)7V-}Um (if7i''/-)\^Uii(DlH 
-1. 2. A- V^)7'J-)Vm\ if7i-'J>UE<DAli- I , 2, 

A-h^}7'/-)vmtiE) uEitm^-v^^. 7$ystthij7y 

h U 7>?>'fb'&«^<i: LTtt. 1. 3. 5-h'J7>'>!^ 
>, SJfe/75> (2 >?5:t*07;i/=^r;U/7$ >, 
25 y7:n;|.;sC^5 >;^j;«»:), p^7^>«g^#l (p^^A, p^UA, □ > 

; 7 -;Ui? , -f y v 7 © k K P =^r '>;l/»^W 1 . 
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3. 5 - h U 7 ; 7>J>^ U >, 7 U hVj: ^(Z) 3« 

75 K5i : ^7:^5 >, ^5^;Pi^7:^5 >, 7-bhi/7:h5>, ^ 

^7i-^yy.\t^(omnmiE'^.7^jm%^\, 2. z-v^)7 

5 (S-te, 4. S-ffc, 4. 5. 6 -'(Sl:i^d:^©7 5 y 

2. 3-hU7>'>, 4 -7S y -^>y- 1 , 2. 3 
- h U 7 >7a: , 7 5 y S'&W 1, 2. 4-|>U7i^>m(3- 
3. 5-'(4/j:i:fc:7$yS*<fi^Lfcl. 2. 4-h 
'J7i^>7i^) /J:<!:©#ffl h ij 7i^>^*?^tf e>n-5o 7$yS(i 

75ya©iC«, l-4i@igS, ^f*U<«l-3 

^^^'^JUS-^W h 'J 7>?>tt. ft&Oh'J7S?>^ (1#fC7$yS"^W 

15 figUTfeJ;!^^. 

^f?^ LVig||^W^t^^b^#jtC«, 75 y h >J 7v>'fb^ 

4^1, #(375yS#Wl, 3. 5 - h^J7i^>m (^75>, 

; P > K i: © m ^J: ^ S n -5 o 

mmmt(Dm\z^\^^x. mm-^^m'^it^m (75ys$rwr-5 
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y^T^T-ymuati^^^n^, •f-cfc, (4^>j) ^}>m.. mm. ^h-^ 
mi)m^\^^^o 



15 3- 2 0 0 3~ 1 0 0 

Sfc, MIB5f>iJ ij ymz\t. 7j?U P^iS"J >S? (HP O3) n (^4", 

^ ^ ^ytiE) Mm^ =7 ^y\znji&n>'&mm^ y ^ yuao^m 



0 




(3) 
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5 y s.>u acorns ts^m^tj.^i!)^mmi!t^o 

25 ^Vtit'^m (f^iZ. ;^y^>. ^ y ^ >m^mf3: H) ts ^)>Wi^ 
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^ ^ > • ^ ^ A • / uhm^tji^h^^n^o ^m^zjii^-r^mn 
(liii'b^tj) ©i¥satt, 1 0 - 3 0 6 0 8 1 n'Am. 

10-30608 2 ^^$S75:t*^#fi8Tr^^. 
UT'bJ;Vi, xl?U U >i?4l2:fflViS 4? U X7.x;i/|^«^)|g till 

*^ m^it. mm/'^m (t;nt) =1/20-20/1, 

15 <fil/10'-lO/l (m^it. 1/5-10/1), #tCl/2 

0/l~l/2^gg, 5/ 1 ~ 1 / 1 gg, ^tC4/l 

~ 1 / 1@ST*5. 

W«IU >^<i: LT«s ^^i^^>J>i? [^)l^^vm. :t)Vh')> 
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7;^^;^®M7}^X'l^>^(7)p^^ 5 >i^; c,_6)igi»]^v:t-;KDty 

Xitiyt^7.Ti^>mX7.T)V(D;f^y 5. >m ( 1 - t: Kd4^->X5^iJ x 
5 >-l, 1 -i^xh;^xH>BI • >'^7 5>, 1 - t: KP + i/x^^U X 
> - 1 . 1 -s^t^7.t^>m • f- l> 5 >?&:t*) : - h 'J P l> >J ;^ 

lx>)] h U7>7h;^7}N>i?-xh^p^75>*g), - h'JPN'JX 

5F;i/7j>x7f:>i?) • A^-b-p^ ^5 >ig([-h';phu;^(/5"i/>)] 

®S • 5 >7it*). 7t^7.y 4 =.=1:^3)1^ t^>m- :^y^>m. (3- 

(7xXJU7j^;^7^-3) :;''P t!:t->B6 • 3- (7x- 

)Vt^7.y 4 :/P tr:t>i! • v'/^^ >?&:<i:©7 u-;U7}^;^7 

(iii) S5g^WS!bi^t:^#l<i:Wax;U7j^>i?<i:Om. ^ 7 5 >li 

^ >7.}\^t^>m. j:^ >i^7.)lt^>mtiE). C6.2o7 U -;i'7.;i/*: 

25 *^BJ©i|j^^J«, :fNU7x-^>:t=^S/K?^^JIgRafjJ?'j7x 
nU>x;U7^ H^^J!g?&^e3i5?$n;t'>;^i:< tfe-St'J >Kx 
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LT, il^^^J 10-30 ommU. 0t.l^<it2 0~2 5 ossgu, 
$ « 3 0 - 2 0 Oa*g|5S^T^^. 

- u>;^jU7>f K^wm (Bi) oid^tt, u>mx;^x;pm (b 

2)10 OaSaPtC^LT, 5-50 OfifigR, 0^V<\t. 10 

-4 5 OfifiSP 3 0-4 5 OfiSgU), $ e>tC0$ L< 

15-40 oM*^ 5 0-4 0 ommu) mmx^$>^o 

10 ^^'^WSt't^k'&tJ (B3) (Dm^it> 'J>KX7>x;Um (B2) 
1 0 0 fiftgPtc^tLT, O-lOOOSSgP, 0-7 0 0 

mmm. $e>.n^f*L<tto-5 o oaasuigST^s. 

[M«l5SSi^?f'J (C)] 

-l-;^, i:7*^>'7-rh, =&@^m?S7i«!:), i|!»)l5i^^^«^J [m?Lit. ti 
^^yT. h?a:t*©^-f Kit ; K{fc^. K{1:^^>, K 



y/0 03/046083 

28 

lO-lOOOOOum, $fSL<«20-'8000//m. 

$?SL< 3 0- 5 0 0 0 Mm^«T^^. sfe. mmmit. m?i 

5 (i, 1 - 5 0 Mm. j(F^ L<tt2~4 0 Mm, $ e> {Cjff t L < « 3 
~ 3 0 MmiggT*5. 

«t»i3te«?fiJfC*5l>T, fe^Stt2 0 MmiJ^±, J¥$*«0. 1-1 
OMmg;^, ^F*U< ««Sl[i^g2 5-5 0 0 Atm, jPS*^0. 3- 
5 At m@^-t?*€). 

10 mn^^mm\zii\,^x. n^mit. m^u. loowmu^T m 

^its 0. 1-8 0 jtimgg), tff-^L<{tO . 2-70/zm, 
fci?^L<ttO. 3- 6 0 Mmg^-??«€>. 

15 -5. 

25 ifWtsyyCfmm mx\ts yjLy-)iy^yypmm. ^uv- 

{7mjit>=^i^mm\z{t. c ,.2 7)\^^)\^&^^m^Lxi^xhJ:\,wt^ 
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y '^i^mmuE). ^v^yn^mm^ 70^))v^mm. s^^t*- 

5 fe^li. 

Jt.yvOmx.t-^'y^^<D^^i^^^m\t. m^U, 2 0 0- 
5 0,0 0 OigS. iffSL<«300~10. 00 Ogg, S IC 
.$f * U< fd:4 0 0~ 6 . OOOU^(.mX\t. 400~5. 000 
fig) T*^, 

15 tiJR^^JO. 0 1 ~ 3 0 fiftSU, iff ^ L < « 0 . 0 5 - 2 0 gftgU. 

$ e.{ciif ^ L< tto . 1 ~ saaspesTfes, 

^^5te«»J(0mii:^fett, ^mm^ 3 - 2 4 8 7 4 3^^$g, # 
^^2-48440 ^^$g, 1 1 - 7 9 7 9 3 

2001-17205 5^®fd:<!:t?#mT#S. 
20 S®«!lS$n;^cMiJ^i^^J (C) (Dm^\t. 7l?UXXx;H^i^llt 
(A) lOOaSgMcMLT. 1 ~ 2 0 OaaeU. »^ L < 3 ~ 

isoas^fK, ^?etc:$f sL<«5~i 5 oa«^?ig-r^-5. 
25 :^5^u>m^ii§ (D), mommmm {■5i.\tmmm (e). 

B)&±^J (F), ^'^M (G), K'J«:/t!>^B&il:?fiJ (H) UE^^h 

oaaai5{c*f UT, o. oi-soafigu, «^sl<«. o. i~ 

40SSaJ, $^{::»SL<tt0. 5~ 3 sSMSBiggT^S. 
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(D) 7.^u>j^mm 

»^ LVi:^5"l/>5^«tl!gi:LT«, 3j?UX5"lx> [GPPS, S 

p s ^yyV'^^^^v^if^^}7s^vy^^.. 7.=j-v>- ^) )\, 
15 vy- (/i5') 7^V)[^^^vyi^ji^m'^i^. T.^uy-my^-^ 
Hi). ;^^^>-7i^ UP- h (^^) 7^^ ujui^^u 

I^Tl^'J ;^5"U>(H I P S), 3l?'j;^5^^>l^^7 7 hXttyPy 

«, zfA^^iz{f>'tj:< thx^uy^mmi^^j:zj^^m'^wmi^ 

RZSy^'J n=.h*J )Vt:^yy hS^ Lfe A B S l^Hg, 7^ «j;Uzf 
Atc:;^^^>S:i;7i? U oxh U;U^^7 7 Lfc A A S 

25 igi^{bJ}^Ux5"^>{c;^^l/>Rt;7^ 'joxhUJU?&^77ha 

'^LtzAc smm. Ji9'uy-mm\d-)u^m'^ii^\z7.^uyisi.u 
i^s^^-y ^ v:sLy\zy^vy t.:^^^ ^ u;uiE^9";i/S:^7 7 hs^l 
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^^S-^^*. X5^^>-'fy:;/'^>-;^5^u> (sis) 

EBS) 7^:7^11^^, 7K^^*D;^5^i/>--r y yi/>-7.9^ 
vy (SEPS) ■:^oy!7^m^i^. xt^^y^\^SBS , xzK=t^ 

XI 0^- 200X1 0^»*L<ttlxi 0^-1 50X1 0^ $ 
^fC»^L.< ttl X 1 0^-100X1 0*igg©$5H*^?)S^T€r 

o~i safigpggofgfflj&^^s^^Tts. 
(E) mm^^m 

20 |i*il&^J<i:LT«. «SJ^«, WI!gt«ili^lil^?J (El). Mm^mm 
(El) ^Ji§^lii^.ld^J 
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10 6 4 7J, r7.5 h^>'>P R-NMD- 1 0 0 v'U-Xj. f;;^ 
57'rhW':^>PR-NMD-200 v''J-Xj <i: LTft^xo. 1^ 

7jt*u^iii±, 1-20 (i^ni-is) mmx'$>^/\'i 

;Hli<i:, 7;Uxt:K!i (7}^;PA7;Uxk K, 7-fe h 7JUx t K/j: <i: 

20 T-*t:K; hU:t=^rii->, A77}x;UA7;i/xt: hVJ:^©)}^;^A7;^x 
t h*0«S^{!|^;^j:<i:) i OSJ^i^fc J; 0 t# e)n§. 7 x y t b T 
fi, 7xy-;u, p -x«m-^ a, 5 -^i^u y 

7)i^)Uy 3Ly-)i' ( t -75^;U7xy-;u, :ti:7 5^;i/7 x y -;u 

fj:f(DC,_2o 7;u+;u7xy-;u;5:<!:), 7'j-;U7xy-;i/ (7x 
25 r:;U7xy-;u. ^>v';U7xy-;u, ^ s;U7x y -jwnt^) i^j: 

t'©-jil!i7xy-JU;^<!f*?^tf f>ns. 7xy-;i/^<!:7JU7'k H 

mtom^ (^;ujt) tt, w\^/m^= 2 / 1 ~ i / 1 sst^s, 

Hfli57 5 y h 'J 7 >^\^ / y y ^ mmit. MsB7xy-;U^ 

^m'^^^tLX(Dh07i^>m m^it. mm. v7 5?-;i/ 
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5 >, o-h;p-f>^>, N-^>>?;U7::iU >, o --^-75^ 

00-5X10 ^ $f^b<« 300-1X10 \ ^bfCffSL< 
« 300-8000 300-5000) 
10 (i-2)7:::'J >7;Uxb K«*ii§ 

7- 'J >7;i/xt: K«*IIMt«, 7-'J >^i:7;Uxt H^choag 

I3y i'^ll&©3ST««J^<7)7;Uxk (jJ^;UA7;U7^k Kfj: 

15 Eif^^m'^^^o ^fz. mB7=^o ymizit. r^^jy. o-h;u 

»i;ine»(^^i'&ti?&:<i:*^^*n^. ^tz, 7-u >7;i'xt K^jg 

^^sg^^^^<i:LT> 7xy-;u^. mm. b^)7'jym 
7a>, >^77-;ug!» 'ivy7y^-)umt£E<o^y^yx}tt-^<D 

if7i-s.yx\t^<Dmmwtiii)ti:ii^m\^^rcmmriE^^^n^o 
7=:.'jymt7}\^7'ii\'mto)m^ (tjuit) Hfi#/^#= 

2 / 1 - 1 / 1 ig^T^S. 
(i-3)77;P*;U«*i!i 

25 7^;u=^^;na/!g<i: LTtt, 7^;u^;u^ [^'>'J u>^u D-;!^ 
c,.4 7;i/+;ux--r;Kp -^i^u i/>y u □-;i'v^^5";i/x-x 

)V^)V:L-'r)Vm ; p - 4^-> 'J a , a' - >^7-trx- h <!: 

07 v;U:t-+'>7^;U=*^;H^ ; p-^>'UU>-a, a' 
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D^-TK, V -=¥'>^J U>- a , a' - ^ VUE<D7 y )V 

v>/j:^oci.2o 7;u+;u7-U >), :R(y^N-7;u+;u7-u > 

(^«J;l{f, N, N-S^p^5^;U7-iJ >/j;^©N- C,-4 7;U + JU7n 

'J »]t(DRfi^iz^K)n^n^7:zv >7y)\^^)i^mmtiEi)^mm 

10 -e^5. ^fc, fl60 7^;U^JI/«*flg«!: UT, #1^ 2000-351 

8 2 2^^$Bf3«c07^;p^;u«*iii?&<«efflT€r^. 7y)V^}vmm 
Hii#/^#= 1/1-1/3 (t;ujt) igs, jfsu<«i/ 

15 l~l/2. 5 (t;UJt) SST^S. 
(i-4)5fS]Kti'n;u^li§ 

5^ S kf - ; 1/ 1 y T - ^ $ti T X - ffi ± m ^ it T ffl T 

^CD^fi'&tt^/T-i LTtt> mX\t. (p^:^) 7^ u y 
7i"j;Ugt, (pt^^) 7^7 U;U®!XXx;K«aJx.«, 
25 iJ') 7^ (;*^) 7^7 ij;Ug!C,.i8 7;U^;i/X 
; (pt^) 7^ •J;U7^ K ; 7 ^ U P - h 'J «i: ] , 
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f-)vuE(D\£-}\^jL-y-)\^mfiE) tiEi)m\iibn^, z.n^o^ 

9 0~ 1 0 0/0(afi%),»*L<tt3 0/70-100/0 (a 
^f5> t Iff *U<tt 50/50-100/0 (S*%) ig^T 

15 300-50X10 \ «^^U<tt 400-30 XIO^ $e){C$f 
SL< ti 5 0 0 - 5 X 1 0^gmo|fiffl;0^e>iiJf^T€'5. 

25 :t-;W!®J^OJ/Xttt*;^7xy-;i/IST3b 0, tI? U ;<7>iujH>®e^^ 

>-\iy-j't'-)vm (A-fHP^y^, uv/;u*>>'-;u. m-=^vij 

7xy-;Hi (t*;^7xy-;UA. t:*7.7xy-;i.AD, t:*X7x 
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10 [«^JA«, 1. 1. 2. 2 -x h^^^^X (t Kd:^^'>7x 

*fc, xi?>J 7U h^^l!§07fej^«. 7;i'^-JU^ [C,-,o7 

15 yx.^-)um Ci.4 7;i/=^^;p-7xy-;u;^c<!:), c 

,_2o7;u=^;u^ y 7;i'3-;u^ (/rS'y-ju, x^y-;u;i£), c 
7-2o7 7;u*;i/^ y 7;ni-;i/li ('<>-;^;u7;ni-;u/j:<!:) ;^c«i:3, 
;<7;u7H>i[m [c,.2o)iiitei^6^ y:^;i'5K>i? (mm. yptr:^->i^ 

20 C7_2o5^S:^^ y:^J>'l'^>i? (^m#g?;^c[: <?:), C6-2o7f#^ 

75 K, 7t^U;<7-3j?:^- h;^j:<l:) U v-7 UT 

25 tiflB^Uv-7P'r tt, m^fiig^i^^i^Jic e, "f XX x;l/5^m 

Ji^'J 7 U U-- h^1lfjii©|gc¥1^5i-^««, ^J^ti, 3 0 0 ~3 0 
XI O^mB^. »*L<tt 500-10X1 O^igg, 
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<tt 500-5x1 o^murh^o 

iBtr;^ (t KD=^x7U-;i/) ^fci^DT^s, »*Liitr;^7x 

10 xy-;uF;^j:<!:(Z)i^>j >'v;ux-T-;i/75«#tf bn^o ^fc, 

xy-;HixjJ?:^'>^liltc:ti, i)-i^SO;>c#;ii:taBSif x^xy-ju 

7 5 >;^x7i?:^^'><»ji§*fiifie-rs5s?#]iiJe7$ >s3c^j'jc:tt, ms^c 
y 7;P3-;p (75 y b K v^>-tf>?i <i:). ^m^j^mmiti^ 

XsH + >'«*)!§0^¥i^^^^gtt, 2 0 0- 5 0. 0 0 0 

20 mm. <f*b<« 300-10. OOOgjg, $ ^{c:^ff*U<«4 

0 0 ~ 6 . 0 0 onm (m^it. 400-5. 00 om^) r$>^. 

^fc. y X.7 ^iymm<D^^itij^=jrm\t. m^ii. 5 0 0- 5 0. 
OOOigg, »SL<ttl. 0 0 0-4 0, OOOigS, $e»lCjff 
*L<tt3, 0 0 0- 3 5, 0 0 0g«T*§. 

i£<Dm9^m7 ^^7xXU>v75>, v U U> v'7 5 > 

;^<C(»:0^§]K7 5 >7:j:<i:). 4? 'J 7 5 / 7 5 K ?^^{l:?fij, S!*5<fcDf®t 
ft| tK <^ 1^ iil! i^J Tic if Jil tc ct 0 L T ffl (.i T t) «fc . 
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10 ijy. MT. (k + U-JU) C4-,o i^^U7)\,ti>. 4.4' 
-i^t KD + >'>'7x-;|/X-x;U : 4. 4' -i^t Kp:^$^i^7 
xX;P^;1.71n> ; 4, 4 ' - vt \^n^-yi^7 ji-)l^7.)Vy ^ h* ; 
4, 4' -vk KP4^>'S^7xr:;U>r h>j^j:,!:) ^t-^sn-S. 

(E 2) M«lJ^iliSSK)i^J 

mmMmmmm ix\tmmm) (e2) <>:ut». ^«ii^<7)^jii«i 

20 (i), ^mmitmVil). ^Ji7K^fb#l(ili), ^JUa^b^dv), #ij 

25 mm. Ti^^ym. ^pak, yy^^eymr^a]. /\Dy>m i^mu 

^m-^mRzsm-^mo^^rnxh-DX'h^K. mm^mtmm^it 
(B3) <Dm%m.^(D-^xmm<D^) >m.. mm., iir^^miimm 
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■Rxsm. mts.Eco'^i Bm^m). ^2Bm^m (ffi«s. fj h = -^7^. 

X, ^U^). f^5Bm±m (7>^=E>. \d7.-^XUi£) Uiii)^^ 

mizit. mitL^ im?nt. kKD:^y, /\ay>ua) ^^bs^slt 

20 ViT'bctVi. 

/j:<i:). Tj^'J 'J >i?*l (C a3 (P3O9) 2^«t<i:)» ^S^K'J >®?it 
Hi (C 8 2 (P 40,2), C as (PaOjo) 2''«C«i^) C aj (PO4) 

3 (OH), C as (PO4) 3 (F. C I) Uii(Dm^*) 

;^d:<i:), h U >^7K^:^ ;l^i> O A (U >i[-7jc^;^ ;|/ ^> r!? A , ^ 

- u >^;i;;i'->'>'A7i«h*) uii(D7)it} 'j±m^m*j >m7Kmm. 
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^ (F e (H2P 04) uii(Dm^^mv >®?7K^m ; u >^ 

(CaHP04) Ti^) *^^fSH.i. 

10 ci-2):^^m(D^mM. 
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<b7>5^^>» nm^jy^f-'^y. is.mit7y^=eyua^m\fiE> 

7jc i? ^b - 'Sr 7Ki?<b v ^ :^ «:7 A 6. n . 
15 (lv)^Jp|?5^<btl 

^JUiife{bi^<i:LT{i, i5^^bffi^&, liilj^b^U >^x>, «ilE^biS'>:yx 

(v) ^ U > 

20 3&«»$ L<ffliie.n*. frfe-r. #U>^® 

fc 7lc ^ ^ i: © ® ^ ^ ^ -fr-r ^ T {b -r -5 ;^ 

II*® ^b 141^ Jig > fi^mtt^iig). ^jn, ^m^^m m7L\t, ^jstk 
^^flg. 7;u+-y Kltflg, ^ia?07i^'jxxx;i^^)ig, xjj^:^xmili. 
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>fs.^-/)m^f(bn. ^mmitmtLx\ts mit7)vs.-0A. 

Cin^c^^^^b^ U >©i^l3«,!tt^¥ 5-229806 -t^^. 
<|#M¥3-2 599 5 6^^^, 4t§^¥ 2-209991 ^^^> 
1 - 1 5 0 3 0 9#^^. 4#MBS 62-2170 4^^a[. 
25 ItWBaS 2 - 1 2 5 4 8 9#^$S, E P 2 9 6 5 0 1 A 1 ^^ijffi. 
EP249723A2 -t^^i^Ti ^ ^ 5 . 

'J yoni-^t LX\t. 0 . 0 1 ~ 1 0 0 Mm. 

^L<tiO. 1 ~7 0 Atm> $ e>{c:ff^L< «0. l~50Atmig 
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Ati. jK'J XXxJU^milg 1 0 Ofi»gUlC^>fLT. 0. 5~30a 
5 SSJ, $f*L<«2~2 Oa»g|5. $ e>l3jf*L<«3~ 1 5Sg 
fiUSiS © $5 H e. il^T # s , 

46, ^2oii'j^^j (E3). m^i-i. ^m^^mmmiEZi). mm^ 

10 ), J^5S'l4ll^(E3e);5:£*^WLTt><fcVi. 

7-U>|g(7-U>, o-N;U'1'v>, N-^>v;i/7r:'J 
25 SS^K^ 351 -ft ii>?ii:< it) 1 OOS^n.- 7 h-NHCON 
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mi\:'^<\^\znf^>r^mvt^yi-mmit'^mrj:ah'^^n^, cine.© 

X5^^>^^, ^□h-Ux>^^ (CDU) ^(DC,_,o7 

u>^m (e-^>^^, >m(D c 2-10 7 }\^ir::iu>mmtji 
a). 7)\^^=.u>m^ [C2.,o7;u^nu>^m (»*l<«C2-6 
7)i=^~u>mm) r^^]. 7^)-u>mm (<p<-t^^>n^:^). v 

10 yji^wt. 5. 5 -i^x5^;uAji/t:iy;uSE, v'j :y;pi?. i^7;i';i'SE. 

i^m<D^U-( \^ [\i^> >. 5. 5 - v/5"JH^^> h<>, 
15 1. 1. -?^^U>\d7. (5. 5 - v?^5";Ut:$^> h-Y >), 7y> 

-/^;i/^K;a:<i:©c,.4 7;u+;pmm), :/v< K^ss, 7-fe5"i/' 

- :^^vy\i7.{b , b - i^^^)V\L^>h-( ».7 h-i ym]. 

7y^*)y^ 7>/ U K7jj;<i:) ;^cC <>: fcfsgfflT^ -5. 
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•j7>^>-fk^«5. mmm. mm'j>m. Rumtz (e2) <omxm 
i^\z. h'J7i^>it^<^isi.u/x\t^mt(Dm^^^L\,K Cine) 

10 ii^J^fife-rs h U TvXk^i^ih LT«. MIB«aj^O h U 7 > 
15 v^^^x'^A, A'J ':7A^)/^^^JII (0yA«, ^» ^, □/\';i/h, 

m^\t. m^/'^m (^jujt) =1/5-4/1, iff* u< til/ 

3-2/1, $e>HJf*L<ttl/2~l/li@S-C*S. 
20 ^7=-i^><t'^miZ\t. imVi:if7=-i^>it^^RZ^m^^7=. 
-y>it^m:6^^^n^o t¥m^if7:^':^>i\:'^mtVX\t. =y7 J 
i^7r.v> iV-y7 yV7 ^ h*)> ^'J □ >'75 >, ^^7^ U >, 
^7 5^>3^«^ne)©gj|^<4c;S:<!:7&«^tf e>n«>. ^5yi^7r: 

25 3v7^>'>, ^U7f"->, 4 -;?c^;U^U □'>7 5 

^=^^1J-U;U^7-V>'^ (:t + ii-U;i'^7:n:v>, 2. 4-v<S 

y ;t^;s>m7^c<i:), 5 / (^r 5 'f7 
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5 s. 

10 x-;Up^5^;i/->a=^lJ->;5:^). 'y7 ^)-)Viyu^^>. 

=^•t^> [^^5^Un-> (*^) O^ift^ rxC99-B 5 6 6 4j 

15 . mmi\:^xm(m<Dmffo^ rx-4o- 9 2 4 3 j. rx-4o- 

9244J. rx-40-9805j.ii#^5pio-l 39964 
20 ^fflT^S. 

m7)vzi-)\/. X7.'r)vif^ntz^m7 )vu-)v. mm-^nrc7}]/ 
zi-)v. mm (mmm. ^^mmsia) isiiifimiff^n^, 
25 ::nib<om2ommM (es) \t. -mrxit^m&.±m^'^t> 

^2(Dmmm (es) o^^m^i. m^it. ^sijxxy-ju^mm 

1 0 0 a*]ll5tl^ LT, 0 ~ 5 0 figgU 0. 0 1~50 

mm. iff-^i^<ito . 0 5 ~ 3 oMfigpigs, 0 . 1 
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PCT/JP02/12404 



~2 0aSgBig«©«BH*ie>il«?T#§. 

r^rci^\zmm±m (f) xit^^m (o $■^^T♦^iT^)«kvi. 

(Fi) y :sLy-)Vj^mitm±n\ (7x/-;n^S3£^j) 
10 7xy-ju^^^ti»il:^Ji::n, t>y-H7xy-;u^ (t>^ 

- l>*7xy~;u;^K{tBS±?fiJ). ««J;i(i, 1. 6 -'\+-tJ->>^:t-;u 
-ifx [3 - (3, 5 -v'- t -y5^;w-4-t Kd:^^->7x-;U) 

Vf:t^-- h] ?^ if (DC 2-10 7;i'+l/>v':^-;U- h*;^ [ 3 - ( 3 . 
5 - i^-^i$.C2-6 7)V^J\^- 4 - t K □^'>7 X- JU):/D t::tt- 
15 - h] ; 0iJx.«, h U X5^l/>iyu fx [ 3 - (3 - t - >^ 

5 4 - t: K P + >'7x:i;i/) yDhf:tt^-h] 

<j:©v^xJih'j:r+vC2-4 7;p+i/>>'^-;i'-t:;^ [3 - (3, 
5 - >'-^kc3-6t;u=^^;1'- 4 - 1 kd + '>7xii;u) tr:t^ 

- h ] ; i^J^«, iJf U -fe 'J > h U X [ 3 - ( 3 , 5->> - t - zr^ji^ 
20 - 4 - t KD + 5/7xn;U) :/Ptr:t^-h] f © C 3-8 TJU^ 1/ 

> h 'J :t-;U- trx [3 - (3. 5 -iy-^mC2-i 7)V^)V- 4 - 
t K □4^v'7x^;i/) h] : ^J^(^, ^>i$'x U 7. U h 

[3- (3, 5 -v'- t -y^";!/- 4 - t Ko*'> 

25 h^ + ;^[3-(3. 5 ->?-^i"KC3_6 7;i'^;u- 4 - t Ha^'> 
7xx;u) tfpf h] tiEf)m^\^^>o 

(F2) U >l^^^^'JX«^ll:l»ih^J 
J^X77'rh. hU;^7-;U7x-;UJhX77< i^7xn;U-f 
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2 - ^5^1/ > fx (4. 6 - V- t -y5";i/7x-;U) :t^^)l^t^ 
7^7 7^ h. 4, 4' -l/^'Ux^tiT. (3 6 - t 

- t -:/^;P7x-;u) 7x-;i'7^;^7 t-t hU;^ (2, 4- 

5^- t -y5^;U7x:i;U) 7^^77 7^ h')7 (2 - t - -^^JU 
-4 -/5";U7x-;i/) 5iNX77'rh, h^J7 (2. 4->'-t- 
7 5 Jl'7x-;l/) 51^7.7 7 -I' h/i^], h 'J 7. ( 2 - 'y^D^:^i/)V 
iO 7x^JU) Jj^:^77^h. trx (C,_9 7JU + JU7 'J-;U) 'OiS'X 

'J7.U h-;Pv>f;;^7 7'f h tf;^ (2. 4 t - -^ 

5'ji'7x-;i^) ^>^xU7'j h-ju>?7t^;^7 7'r h. tf:?^ (2. 
4 t 4 -pt5^;U7x-;i/) ^>^x^)7^) 

V7jN7 7 7'1'h, k*x (2. 6 - V?- t 4 -/5^;l/7 X 
15 ^>^X'J 7 U h-;Uv*:7 7 7'r h, b:'7 (y-;U7x- 

JU) ^>^X ij 7 U h-;i'v4^7 7 7'r h;a:<i:], h U 7xx;U5^7 
y X.- hJh^^m (m^it. 4 -7x/^>>- 9 - a - (4-t:H 
□ + v'7xx;U) - p -i7>x;P:^-:^'>- 3 , 5, 8, 10-xh 
y^^'\)r-4. 9 -Pts7.y 7 X^a [5. 5] ■7>x*>, hU 
20 7 (2, 4 -V- t -Zf^JVy J)^7 7 x - h t*) , V7h7 

7:f^-'r hj^^jt^j (mxi-x. Th^^7(2, 4->'-t-:/5" 
-4. 4' - e7xx^>vJi^7 7:i-:^'r h;^j:<i:) ?a:<i:ow«l 

;U7xx;us t -y^;i'7 xx;i/S) ^£WbTViS. 

25 (F 3) 75 >l^®?{bBJ^Jh3^J 

V, ^>y< ;i':t4^ v> y ^'>uaf)immvx^^xh,i:.\^^2 . 

2,6, 6 -7^ h ^^^^^Wtf'^'J v^^J^it'), k'7. (h'J, xh^X 
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y.7.'T)V \i7. (2, 2, 6. t -7- V y ^=^)V- A 

V^-h. "tn^-V. v-V7 6'V'-Vti.E ', il, 2. 2. 
5 6. 6-^>^P<5';U-4-tr^U>';U) -feA'^-h], 1. 2-li 
;^ (2. 2. 6. 6 -X h^^^'^l'- 4 - e^U 

7x-;i/:^7^;t'7S N. N' -i^7x-;u-i. 4-7 
x:ii/>v75>, N-7x-;p-N' - o^:^^s>;i/- 1 . 4 

10 (F 4) b KD=^^y >^®?^kBfrjh^i 

6-xh=^v-2. 2, 4-I>Up^^;U-1, 2->>tKP^yU 

(Gl) ^Stl^S^JtjSPJ 

20 juit-f h t LTfi. i^i^Bae 0-1241 ^'j^n'SLXSi^mw 9-5 

947 5 -^^/^^^cCiMctBrn^nxVi^A^ Kni5';H^--r h^, m7L 
[m2*,.,M^\ (OH) 2] [A"-,/„ • rnHjO] 
25 >?£^U, M^^i A 1 Fe^*, C r '*)5:«!f © = «^S-r :f >€:^ 

•To A""fico3^'> OH", HP04^', so^^~ua<Dnm {^\Zl 

mX\t2m) ©7X;f>^^fo xtt, 0<x<0. 5T*0, m 
0^m<lT^S, ) 
t^^. J\-i \^U^ V\t. rDHT-4Aj, rDHT-4 
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A- 2 J , r7>iu*-7<if-j ifsi^tLxWi^it^xm m) 3&^e> 
7 - 6 2 1 4 2^^ikWzmm^nx\^>?>'\£^^^ h 

?^j:*5, Am-\£^y^ hit. r-t^;f ^ a v U -X (A - 3 , A - 4. 
10 A - 5) J , r-tf:tX^-xU -X (KAIOOP. NA-100 

p, c A- 1 0 0 p) 1 fs.^tvx. ^fc. xm-^^t^-i hit, r-tf 

it^AS/'J-X (F-9) J , rtfpi-X^'-vU-X (NX - 1 0 

0 p) J t^^tLx, vm-^ri-^'i hit. th s z '>'j-x ( 3 2 
ONAA) J T^c^tLxmy- («) , B^it^xm (m ^^^x 
15 #^^gi?^5o ^m^ommn^^t^Mit. m&xxitr.m&.±m.^ 

^i:>ii:xmmxt^o 
(G2) S^SIt^J^iSPJ 

Kit^m^Mmizit. mm7i^mm'f-\zMvxR]!i:s\t<D'^mm^mr 

25 x^^^v'S^^W-rs^b-g-i^t LT«. fx;Uvi^ o/v^t^ 

vv;i/x-x;i/. k'7x y-;uv;^u v^vJbx-xJU. ex7xy 

-;i/Av?i^U >^i?>)l'X-x;l' (t*X7xy-Jl/ASlX:j?:^r>'1^1|g) 
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5 n?). 

[ 1 -x5^;i/ (3 -:t+-fe:$^x;u)] pt^juxxx;u-^Tk7^;i'BS 

C 1 -X5";u ( 3 -pi-+-fe^x;u)] ^^;i'X;^7";ufj:^o:t^-t: 
-;ux7>x;i/'fb'&#i. rt^^-fe^S'xjUx-xJKb'&ti {i^JA«> v 

10 [1 -X^'jl. ( 3 -:t + -fe^xju)] p^^;UX-xJU^ 3 -X^;i/- 
3- ( 2 -X^Jl.'\:^^>'P;^v'^9^;U) -t^^-t^ >iS.E<07)U^)V 

't^yt$:E<07^)-)V'^^'\L^.-)V\t'^m. i, 4-t*;^{[(3- 

15 ^;u^;u:t=^-fei5'x;ux-x;u^k'&#j. H7.7xy-;p-Av [ i 
-x5";K 3 ^5";ux--r;u;jt^ot:X7xy - 

;US:i-:^^'fei5'>«Jli§, ^yTiM^^'J [1-X5^;i/ (3-:t + -fe:5'X 

^5^;ux-7^;i/{b7xy-jwy7l^^y ^-^^r/ 7!>M3j?u [ i - 

20 ^;S:<h*0y3H^';/^S!:t^^-t2:^>1^l!g^£}, 3-X^;U-3-{[ 
3- ( h U X h + v/'>U ^U) 7D5jt4^'>] :t4^-b:i5' >;^c!:<i: 

^{a&wr^^s^* (ffiAti, iris ci-x5=-;u (3-:f+-fe^x 

25 x;u#tt*wrssi^*t^ (I^JA«, 7;u=^^;u (3 -:t^-t:$'x;U) 
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o 

5 y ^7^-- h?a:t*o5^#»j<y >'7^^- iine>cDi' y '>7^- 
>m^^t^it^mtLx\t. m^^i. 2, 2' - ( 

1. 3-yjL=.U>) -iiX ( 2 -:t4^tl-y U >) ^2. 2' - ( 
10 1 . 4 - y JL=.U» ( 2 -:t^tl-l/'J >) Ua<0\:^7s:t^ 

:t=¥'^i^>m^^t^it^^tVXlit, m^\t. 2. 2' -IfX 

(5. 6 -->*l:i KD- 4H- 1 . 3 - >) /cC t: X :t 4^ 

7 'J~;i/*ju#':^'r 5 #u (2 -^5^;i/>'7x-;u*;i/5i<':^-r 

5 K), ^KU (2. 6 -v^x5^;i/v;7x-;l':^3;U7l?v^ 5 K), ;J?U 
20 (2. 6 yya t!;i/v^7x-ju:^7;i'7}^v-i' 5 K), il^'j (2. 

4. 6 - h U y T'P tr;l'>?7x:zjU;<j;i.7Kv-1' ^ K), 4t'J (2, 
4. 6 - h U t -:;^^;Uv7x-;i':^>;u.i<v-i' ^ H) uao^r^^Jj 
;i'=^^;u7U--;u:tf;i/ji^>?<5 Ji?'J [4. 4' -:<^U>\£x ( 
2 . 6 -v?x5^;i/7x-;u) ;^;i';}^>?-f ^ K], jJ?u [4. 4 ' 
25 5"^>k*X (2 -X5";i/-6-;>c^;i/7xr:Jl/) * v'f a H ] 

, tHu [4. 4' -pC5^u>b*x (2. 6 -vf-r y7■□eJ^7x- 
;^) ;^;i'7j^>'-r s K], 4?'J [4, 4 ' - ;<g^^>t:x (2 -x5^;i/ 
- 6 - ;<^;i''>i^ p^4^v>'i/7xx;u) :^7;U7He^-r ^ K] i^j: <h' o 7i? 
'J [7;i/=^^u>f:^ {7}v^)vy.\t>'i7 u7)V^)VT^)-)V) ij)V 
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z.n(b(n>mim}tn\ (f) M/y.^t^'^m (o \tm^'T^y.\t 

1 0 OfifigKlI^fLT, 0. 0 1~5fiS 
SR, *?^L/<«0. 0 5 ~ SMfi^. l^tC 0 . l~2fi»g|5igS© 

(H) 7>yl!l?&1»lii 
15 l/>, ^ an h ^) 7 )V-tax^U>. If n 'J -r >7;U:t^-i' h\ ^ 

20 m7i\t. >J?Uxh77;W:rDX5"^>, 3j?>J ^ P P h U 7;i':tPX 
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